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(54)Title: PROCESS FOR PRODUCING PEPTIDE WITH THE USE OF ACCESSORY PEPTIDE 



(57) Abstract 

A process for producing a peptide having a desired biological activity 
via gene recombination characterized in that an accessory peptide is added 
to the target peptide followed by the expression thereof Use of this process 
makes it possible to prevent agglutination in the recovery and purification 
steps with the regulation of isoelectric points, to achieve an elevated yield in 
ion exchange chromatography, to improve the solubility of a fused protein in 
an enzymatic reaction wherein the target peptide is expressed as the fused 
protein with another protein and then liberated by enzymatic cleavage, to 
improve the solubility of the target peptide in an enzymatic reaction wherein 
the peptide should be enzymatically modified, etc., thus elevating the 
purification efficiency and yield of the target protein. 
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Ko«^«, SK^y* K«c«st 5 ;|£^c«« 

0J*.tt\ Ki LT(ih h . yA,fi=t>m*7* K- 1 

(Glucagon-Like Peptide-1 . Bell GI Nature, Vol.304, p36 

8-371, 1983 . fi*T. GLP-1 i*tS) -f > y >^tH{gii 

Stt^W-r^GLP-1 Oft** (^ Tn GLP- 1 

IfZZt fi< ~C £ £ 0 GLP-1 l^^n^;^i >i ^ (D 3 77 ; y ^ 

3*U GLP-1 ©N*«S©6 7;;|^^ L/:CLH(H7) 
CLP-K7-36) OC 5fc«&*<T* K# Jc $ tl /c GLP-1 (7-36)NH,*<£ 
(Mojsow, S. 3f J. Clin. Invest. Vol.79, p616-619 , 
1987) 0 Ctl^O^^f F*;^> (Wt>. GLP-1 ^GLP-1 mmW 

^i*5-ft^/:i6, *©I£gffcffl^ £ « *ef £ ag © 

*<**3ftT^S (Gutniak MK, New England Medicine, Vol 

.326, P1316-1322, 1992. Nathan DM, « Diabetes Care, Vol. 15, 
P270-275, 1992) e 
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±12^^^ KO«fei LT«. ±12© J: 9 f£*ft«*::«^ S * 

n^»o 0»J*.(*. CLP-K7-37) ©if^ N CLP-K7-37) ON*«m 
(± C K: N fb^^Ii^^iigi^cijAgg^ t.CLP-l(7-37 

&GLP-K7-37) *tO»J aj^-C <ktc J: *3«jft^-s d i^ T ^-' So 

. GLP-l(7-36)HH,©*^ii. ±IEIS ©Xg * Jn* S £ 

ii:J:0«fit«:4A<7i« o IP . 7; K «i£ JS © *: a6 

7 = MbigS©*® £ LTGLP-K7-37) £±f2 o J: 9 ic ife^rS Q £ 
LT^^^-y- (d©*^ GLP-K7-37) ii GLP- 1 (7-36)NH , © 9E! it * 

K»£g£^S>GLP-l(7-37) £iZJ*5&L. $ tl/cGLP-l(7-37) £ 
7 = Rfc8|^|i^7; Kflsteft&KlEi:: J; tK @ ift © GLP-1 (7-36 

L L t£ t< Z> . ±|5 © ft }c J; «9 . i^^f K?*M 

Xg±. fiF * L < <i^BSIIi<4 L; § tztblz^ 

{c#t^-^ # ^^itfttist^^ nx*> £>tf\ * ©^itft©5t jfc^n* 

#J;Ui\ gW^-r^- Ki LTCLP-K7-37) £ ^ if tz i§ & © MM & 
iLTii. gEici£-</c «fc 9 ^tfttc J; «9 N 9* K £ CLP-1 ( 

7-37) fri,tezm&m&m&5£m.mt, mmmmmfr^mmoLP-K 

7-37) 10 tfi-T C i {C «fc (9 81^^-5 C § . ^Jgft©**® 

Xg{* (1) WMlz: =t 5 Itt^-gS^ £ ©GLP-K7-37) i33 *9 tiJ L x ( 
2) ^o7^'7 7^-iia^JS^si^:a^^o L 
frLft&i,^ CLP-K7-37) (i»«4j{:y;Mb*«l^i»I*fiZL 
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o -iy;MkL/:i^, pHIO J^±T'nr«--ffc Ltfllfit -5 C i 4> 15J 

-5 J: o Umm^Mt Z>tl% (Senderoff RI, J Pharm Sci, Vol.8 

7, pl83-189, 1998 ) 0 

Zti. T i KTT&3GLP-l(7-36)NH 2 £glft^y?- K t 

GLP-K7-37) a^CLP-l(7-36)NH,©aSI±©««^tt^n^n 
pI-5.5S0tpI = 7.5-p*« o ftoT. T ^ K^BE*S*p H*#t?GL 
P-K7-37) ^©#&SJE£r*T 9 i 3 GLP-K7-37) <D&W& 

l:S^ffi©pH*<i58LT05^fe, CLP-K7-37) ©^m^fcfcRS: 

MJc. GLP-K7-37) *<tt»-f £ C t T£fi!c $ tl GLP-1 (7-36)NH 2 

Bgfi*<^lrSo Mi-. GLP-K7-36) (/n> K'J 3 g; 

■7*KT?**fca&. »«±*>ra*l*<£l;s*^a<fca e ip-fe, GLP- 

±15© «fc -5 ttPa^jgi (i. gntliftx^r - ;U-eGLP- 1 (7-37) . GL 

p-K7-36>NH.*i.fctfGLP-i m&iz . ^Mg^^y 

'S o 
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ffiSh^y?- VtfttlmZ titzgW^-??- . ffi&jK-T-l- Ki gift 

£it^T^s^i£iy;£;^&T-&£ (0i) 0 

U®©ffi-P&l£aj? 

El2ii. PC117S4HR6GLP-1 O^S^^tlt'*^ 

1213 fcU PGPH7S4HompRHKRcD^^^-^^^- rE i-e^ /So 

El 4 (i. PGP117S4HompEHPR©fl*Sa3rfc£^-$-0T*S o 

0 5ti. PCP97ompPR©f^S5!^S«:^-#-0T* So 

EI 6 ii. pGP97ompPR© fp^tcffl ^ ^- «j or * ? U * ^ K& ^ 

mi it. pGP97ompPR{C3- K$tlfc»^Ifi (GP97ompPR ) © T 
S y 8fcE?U£^*-g|T-<& 5 C Sim GLP-1 (7-37) ©i*07;y 

^OmpT^n ^T--tf'{c J; StU^SPfe^^ L. -IT^OtO^Epti 

IHSfi. pG97ompPR iz zn - K $ ft ^ ife^-g (GP97ompPR ) ©DN 
A ^SE^J^-^-TElT** t) . ifig#-f§-l ©A 7^462 ©T £ ~C t< GL 
P-K7-37) fc^SH^aSfcrr- Kt5ffi«?*5 0 lac P0(i^H 

0 9fcU 4iIO^f iiA Sfi (GP97ompPR ) ©fg^^^f* 
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nlS (GP97ompPR ) © tfj Br * L /c ** £ * ^ m T > 5 0 

mi 1 PG117S4HR6GLP-1 fC rr - K $ tltim^m&M<DT i J 
m&Wk^lrm-eibZo m*P, THSiiGLP-l(7-37) Oi*07; 
y ®?E?ij£^ L. K**OT $ y $E?'J£ 

Hi 2 pGP117S4HompRHKR{c 3 - K $ tl tz & fo r ^ 7 

»E^J«:^-rE|-e*So m*P. T*S«|5W:GLP-l(7-37) (Di|07; 

mi 3 ii. pGP117S4HompRHPR&c rr - K $ tl tz M & Sf O T = 7 
HEE^J^^-TEI-e* So HI*. T«iS|5«CLP-l(7-37) ©^*CDT~ 
y KE^J*^ L. —MT1&BteM®]'<7'?- V&MOT i J $E?'J£ 

01 4{i > SPt7 7 n-Xt:'^'h'-X^ h <D RHHGP [G]cDj§fctJ 

9}*m\z.7K-t * IR^^(±280nm "efiiJ^Lrtio 

mi 5 fcU RHHGPCG]^ t> ®Kex2-^ n ^ T - -tr{c «fc 3 CLP-K7-37) 

*^ A ^ Kex2 7nr7-f(; J; £ 1iU HJr bu n B Kex2'7 p u 7- T — t? 
fW»f». C tePorosR2 ft CD if *g -f - ju & * L . 1 RHHGP [G] N 2 
JiGLP-l(7-37) ^^t 0 

0 1 6 (i. RHHGP [G] © T a KffcSJS© p Hft#tt^^tlt*^ 

o 

Hi 7fcU 7; KYfcSftlcfc^T. RHHGP [G]^ RHHGP- 1 fc^g|£ 
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RHHGP[G]£, 2f4RHHGP-l **-*- 0 «3t*(±280n« -pfflfcLfco 

# ^ A ; Poros S/H 4.6mm I. D. x 50mm. 
$S i3! ; 1.6 ml/min 
?&?&A ; 30mM BR pH 6.0 

*&?&B ; 30mM BR MWifc pH 9.0 
W-mit ; ?§&A 

?§tb ; t£&B 0* —100X aHpH^SB 
H 1 8 tt, RHHGP-1 ^Sfi L/c Iex2^Df7-tf r n -b , v 
> ?'Kfc<D p Hflc#1!££;F-#-|2|-c£ S o 
HI 9ti. 7^7Py7 High-SK: J;SGLP-l(7-36)MH,»§!!K:*j#*fc 

Onm -efflij^ L tio 

0. A(i*7 Afcu- KLfcim*. B (i^Htim^^^HPLC^ 0 ^ - 
>£^L. 1 (4GLP-K7-37) 2 ii GLP-1(7-36)NH , * ^ "T 

EI 2 1 {4. OmpTfC J; 1 tUtf. Kex2^ n y- T - -tf }C J; £ fjl 2 #J 

lf ^ S * LT ^ GLP-l(7-36)NH 2 ^^it & iff £! X g ft P ° D © 

»KfHPLC^->4J i4iT5LfcBn5e AliOmpTS 

BttSPt7 T n-*|ft x C«Kex2SJSm. D Hi«h-S». 
E(4PorosR2 ffe©i*«HPLC^ * > L . £ . K4GP97ompPR 
2««»^^^K«r. 3 f*RHHGP[G]£. 4 J4RHHGP-1 5(4 
GLP-l(7-36)NH 2 £^-r o «*arji280n B 7«£Lfc, 

*7 5 A ; YMC Protein RP 4. 6mm I. D. x 150mm 
MiM. ; 1. 0 ml/min 
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feifch ; 0. 1% TFA / 10X T -te b - b ') Jl 
fel&B ; 0. 1% TFA / 60% T -tr h .=. h >J ;U 

¥$Hb ; mmh 

i&fcb ; ?§7&B 44%— 74% /12 # 
111 2 2li. RHHGP [G] , RBHGP-1, CLP-K7-37). CLP-1 (7-36)NH 2 fa 

mm® p H^#te^^-riuT-*^o 

SI 2 3l*> Tween 80ic «fc 3 , RHHGP [G] > RHHGP-1 & GLP- 1 ( 7-36 
)M 1 ommmffl$h%:$:7r,i-m-?& <0 . AteTween 80{C J; 3 RHHGP [G] 
RHHGP-1 OiiWI^iL, BteTween 80(c £ £ CLP-1 (7-36)N 

H«ig&ffl]*ij£^-#- e 

El 2 4 fcU NaClSOfSStc «k «CLP-l(7-36)NH,©JgftfflI®IS&** 
C JiNaCl{cJ:^GLP-l[G]M*ffl$iJ^^L. DttSg 
K «fc *CLP-l(7-36)NH,«mffllSiJ^^^- 0 

tfeit^g^^^f k © mm®L * y jut © mm . t tz # -5 a ? n ^ 
fE 1: T*i[f^ia-r s c i a<-e § . w^t* g ^j^^f- K©^m^a<* 

C © X -5 pH© t> i -e {± g tfj ^ K © j§ -T & Ji tc (i 
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K*<tf»n Ucg^I^^f KoHlfi (pi) £ 8 ~12£ 
fl- *- * Z £ *< # £ LI * o (^jRMffi,^^^ Kligft^yf K©N* 
(fi£) {i 5 ~50£DT $ y ifc * L < 

*MS{£7 s y iex Jitter ~ y Wt&'j>t£ < £ k i o pji±gtio 

« fcoT-iiti.^, ±ie©glp-i ^^^©fteic ^200 r ~ j wtmm 

9ttWKO«HTIi, »J*£**ijaawHr> (Adrenocortic 
otropic hormone), 7F'l/y/fa'j> (Adrenomedul lin) , T i U 

XAmylin), T > v ^ ^ > ■> > (Angiotensin) I, T > v * ^ > $, 

^Angiotensin) II, 7 > it ■ * ^ > •> > (Angiotensin) III ,AI 
f h ' J ^WR^f* K(A-type Natriuretic Peptide), Bit h 

U -7 A^rj^^^t K(B-type Natriuretic Peptide), 7 5 v * x > 
(Bradykinin), t'^//xh'J> (Big Gastrin), *7 ;U •> h - >(C 
alcitonin), * ;U ■> h x. > it ? H « ^ T K (Calcitonin gene 
related peptide), = V is x h + - > (Cholecystokinin), a ;U f- 
^ h n t° >ife Hi (Corticotropin Releasing Factor), n ;U f- x 
(Cortistatin), C ffl t h y * AfiJE'* 7* K <C-type Natr 
iuretic Peptide), 7 s 7 x •> > (Defesin) 1, 7 s ;b * • x >; - :?\ 
-f >f f 3 . - •> > K (Delta Sleep-Inducing Peptide), *W 

J )17 4 y (Dynorphin), x 7 7 ^ XElafin), a — jc > K ;U "7 ^ 
> (a -Endorphin), /3-^>K;U7^> ( yS -Endorphin), 7- 
^>K;U7>f > ( r -Endorphin), x. > K -t? 'J > - 1 (Endothelin- 
1), i> U >- 2 (Endothelin-2), jc > K -b V > - 3 (Endothe 
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lin-3), b* y 7 x. > K -fe U > - 1 (Big Endothelin-1), t' >y fx. > 
K-t? U > - 2 (Big Endothelin-2), t" >y ^* > K -tr 'J > - 3 (Big E 
ndothelin-3), x > *r 1 t U XEnkephalin) , # 5 - > (Galanin) 
, h* y ?*#'X h U > (Big Gastrin), # X h U > (Gastrin), GIP 
(Gastric Inhibitory Polypeptide), ii X h U > Jfc ttS ^ =f- K (Ga 
strin Releasing Peptide), V ' ;l/ # XGlucagon) , ? Jl =f > m 
K - 2 (Glucagon-like peptide -2), ^S^^t >SfcfctiH^ 
(Growth Hormone Releasing Factor), fifcg *JwU ^ XGrowth Horm 
one), ^T— U XGuanylin), ^ o ^ T — 'J > (Uroguanylin) , h 
X ^ f- > 5 (Histatin 5), <4 > •> ^ y > (Insulin), x 3 >f x > ^° 
K (Joining Peptide), H * ^ ^ > #r ft * ;L/ ^ > (Lutein 
izing Hormone Releasing Hormone), J^felffl JJSjfoiaft * XMelan 
ocyte Stimulating Hormone), * K *7 > (Midkine), ^ «J > ( 
Motilin), -i-D^-^A (Neurokinin A), — =l — n + .=. > B (N 
eurokinin B), — ^ - n y -J > B (Neuromedin B), — ^ - n y v > 
C (Neuromedin C), - ^ - u f K Y (Neuropeptide Y), — ^ - 
n r- > •> > (Neurotensin), ^ + •> h •> XOxytocin) , y n T K U 
7 ^t-'^'J >N-5^^20^^^ K (Proadrenomedullin N-terminal 
20 Peptide), ? n * V ^ jz. > A (Cromogranin A), IIJ Ep sft JK! * ;l/ 
* > (Parathyroid Hormone), PTH (Hii^^f- K (PTH related pe 
ptide), Ktxf y>-^f ^ - > - 27(Peptide Histidine 

-Methionin-27), ITiftTf^l/ - f.-^^/7^_ -tf Tg&ft ^ U < 
K38 (Pituitary Adenylate Cyclase Activating Polypeptide 
38), Ifll/jNfiH^- 4 (Platelet Factor -4), * FT (Peptid 

e T), -tr * U XSecretin) , IllL rff Jfo fl| H ^ (Serum Thymic Facto 
r), V t h X ^ f- XSomatostatin), -fr 7 X ^ > X P (Substance 
P), fnMb t >Slti*ibt> (Thyrotropin Releasing Hormone) 
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, *nzr,u*> (Urocortin), W » ^ 7 * K (Vasoactive Int 
estinal Peptide), /< V 7 U v > (Vasopressin)^ C tl £ © fit # 

GLP-l M^^i Llli, ±teOGLP-l(7-37) ^ . GLP-l (7- 
36)NH 2 ©fto(ci. GLP-l ©37®© T ~ ;|SiJ;^i^yf- K^b 

r = j isi^in^ fvf jp. n/c-r > ■> ^ u >jjctB(EiiStt 

MK. *g|^|Bj{c^5tS!S(c J; «9$?ig{c^it L^5GLP-1 
£ Ltlix 4. 5 ^ t»9. 0 © ^« <5 £ W <S GLP- 1 8f3¥##g£ L 
o JT* L < U5. 5 ^ t>7. 5 O^m^^WT -5GLP- 1 9S##-ei& 5 e 

GLP-l ill»tt<Z)Att0j<!: LTti**WO*JfiflJ«cjE*Lfc£iniw 

• CLP-K7-34) , GLP-K7-35) . GLP-K7-36) . GLP-1(7-34)NH 2 
. GLP-l (7-35)NH,& O* GLP-l (7-37)NH 2 ^ 

•GLP-K7-37) -Arg . CLP-K7-37) - Arg-Arg . CLP-K7-37) 
-Lys . GLP-l(7-37)-Lys-Lys . CLP-K7-37) - Lys-Arg R cf G 
LP-K7-37)- Arg-Lys Z.tlZ<DC M^T I 

• GLP-l <D8 &<DT I J Ala £Thr . Gly X«Ser CI 
tfe L tz GLP-l (7-37) SD f GLP-l(7-36)NH 2 . 

• GLP-l ^ J g£T-££Lys £Arg (c ffi & L tz GLP-l (7- 
37) S^GLP-1(7-36)NH 2N 

• GLP-l (DZm<DT x y»T'*5Lys £Arg K B & L tz GLP-l (7- 
37) &0'GLP-1(7-36)NH 2N 

• GLP-l 036fi07^ ^II^^SArg £Lys ICl^L/c GLP-l (7- 
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37) &tfGLP-l(7-36)NH 2 . 

• CLP-1 <D8 &<DT i J ^"C^^Ala £Thr,Gly XliSer Cli 
L ^ M(c26fi©T ; ^»r*4 5Lys £Arg Cl^L rt: GLP-K7-37) 
&tfGLP-l(7-36)NH^ 

• CLP-1 ©8 &©T * J Wt-e&Z Ala £Thr,Gly XfiSer 1:1^ 
L . Mi-34&©T ^ J £Lys £Arg Jcgg| L GLP-K7-37) 
&tfGLP-l(7-36)NHi. 

• CLP-1 <D8 Gl<DT i J K-e* £ Ala £Thr,Gly XliSer id^ 
L. MfC36{&CD T ~ 7 3 Arg £Lys Icfi L/; CLP-1 (7-37) 
&tfGLP-l(7-36)NH 2 . 

• CLP-1 CD26&CDT S >i-ei^Lys £Arg {Cfi^L. Mic34{£ 
©7; ;if*5Lys £Arg g & L rt: CLP-1 (7-37) S^CLP-1(7- 
36)NH 2 . 

• CLP-1 ©26&CDT $ J ie-e^^Lys £Arg {:fj| L> MJC36& 
©7 ; yit**«Arg £-Lys Iz ff & L GLP- 1 (7-37) S.CKGLP-K7- 
36)NH 2 , 

• CLP-1 ©34&CDT $ y K-e*3Lys £Arg Clil L. Mi^36fe 
© T = 7 »f* 3 Arg £Lys Cl^ L GLP- 1 (7-37) & GLP- 1 (7- 
36)NH 2 . 

• CLP-1 ©8 &(DT =• J »T* £ Ala £Thr, Gly XtiSer (Cff^ 
L . H iz 26fe <D T I J % Lys £Arg fcff & L . jg iz 34& CD T 
i y»T**«Lys £Arg (c g}^ L GLP- 1(7-37) & O' CLP-1 (7-36)N 

H 2 N 

• CLP-1 ©8 fe©T i y Wt-e& & Ala £Thr, Gly XteSer KB** 
L . M fc 26& cd T ~ y & £ Lys £ Arg fc ffi & L . IE ^ 36{i CD T 
S y&"e*£Arg £Lys (c g & L CLP-1 (7-37) S. tfGLP-l (7-36)N 

H 2 X 
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• GLP-1 ©8 5 y m-Z'&ZMa ^Thr.Gly XJiSer (;:■& 
L. = y $gT&3Lys ^Arg CI^L, Mic36&©T 
^ y^-e^^Arg £Lys }c fi L /c GLP- 1 (7-37) & tfGLP- 1 (7-36)N 

H 2 n 

• GLP-1 <D26&<DT i JM-C&ZLys £ Arg jcfi&L. Jg»C34ffi 
OT 5 y »r-*SLys £Arg CI^U IIC36fe07;yiT*^ 
Arg £Lys lz \g.%& L tz GLP-1 (7-37) S 0'GLP-1(7-36)NH 2 . 

• GLP-1 08fi07;; $?-?<fc£Ala ^Thr.Gly XtiSer 

L> Mfc26&OT ~ y ^T-^^Lys £Arg fcff&L. Mic34&©T 
^ / if^^Lys Arg i:l^L. MlC36fe07 ; V "C 1 & -g> Arg 
£Lys icg^ L/;GLP-l(7-37) & GLP-l(7-36)NH 2o 

I«^^f-K0WtLTGLP-l(7-37) * £ . «f«XS±© 

Fa1^> 0J*.l*. GLP-K7-37) Jc JSH L ^ ;Mb , ?£ # t!fe <if £ # ft 
***:a6*CGLP-l(7-37) C^Iit7 $ J Wt * ft * fit J& ^ ^ * K* 
ttflDLT. GLP-K7-37) © £^ {c ffl ^ £ C £ fi< T* g Z> 0 IP . 
mm-<r^ K£GLP-l(7-37) tcfl-Jnt* - i{c j. ^ CLP-K7-37) 
(pl = 5. 5) ^7;^ij|iji:y 7 h^, *f7fct£ £ ±ifln $ -t±- 
* c i tc «t 0 iSll±oP4iT^5 t, =, A^ogm (y;Mt) 
<!f SB**- * C S e ^fitMib^^f- KS:CLP-1(7- 

37) tc#sn-r * * □ -7 h y =, 7 ^ -xm-?#igiz 

*ofltt*-e«jfr^-/*. K£GLP<7-37) * ?, S # y ^ 
^ K£r#«it £ * *>< rJ f £ ft 0 . GLP-K7-37) © 0 jR 2$ if J 0 t 

gW^^f K©«»Ji LTGLP-l(7-36)NH 2 £^Jf 3 <fc v 
yf KiL 0 . ftttlftfc ^t£/N^?- Kti GLP-1 (7-37 
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) -e**o fiP*>. CLP-K7-37) 5 Jm^m-t^m^^f 

* b'&tftia L TGLP-l(7-36)NH2©£gK flU,* £ :i*<T'iSo *MS 

ttr s y asr^frtttb^y*- b'&tttia-tz z t «c j; o N clp-K7-37 

GLP-K7-37) fcft-Jra K © tf<i9*- * tc ft jgj&/£j&< 

©*§/M£±#£ c i . miziiTi b'lt&mKmicjsv zmn 

t LTOGLP-K7-37) i . i L TOCLP-l(7-36)NH 2 0^oI 

ffl & <E> 0 

±IB©<5rtl©«^tc*JUT *§#J^^?- K^GLP-l(7-37) left 
1mLtz^7* Ktt«£ 8-12 :i4<a* L < > 

K£»-f >£&«I|glcflifl3 ^i+^Cilcj:^ SiK^ ( 9 8 

lil*^^^ K^'ttfln L tz*< -f=f- Vfr B W^-^f K £ $ & j6 {c 
. SIA^^f KiSW^^f Kioffli^k^ft^s <^ PS ft ic -£) 

^^W^^f K*<W L ti> £^S<b^fttt!§f}cj& IT -CtOWrSfr^O 
ffi^tt»rfiPti:$i«£i8!jt-r<So ItSftRi^b^ltt^Sfr^&i LT 
{^Methods in ENZYMOLOGY, 185#, Gene Expression Technology ( 
David V. Goeddelifm. tH US *± ACADEMIC PRESS, INC ) {Cf5i£$n 

^k^WiJJBr^^i Itli, y >© C y d A •> T > 

X'WVSi-t (D. V. Goeddel et al, Proc. Natl. Acad. Sci. US 

A , Vol.76, P106-110, 1979) N -Asp-Pro- Ir^iJ (D K & m Wt T tfJ Wr 
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'tZ'firk (Biochem. Biophys. Res. Commun. , Vol.40, pll73, 197 
0 ) , -Asn-Gly- E^JOIWSrfc: K n + > JU T X > ~€ VJ Wr ~t~ % Jj & Ik 
& MJ^y ><D C;fciSfliJ£BNPS- -;bX(iN-^ a n X ? -> > 

£ r = j mmn^izs ^^-^ tit£\,^m^it^^]^-y^ km 

, ^*lt>©#ij£ LTii, X-Gly Xtt Pro-X-Gly-ProSE^iJO-X-Gly- 
PJCF^^y^-^ (Collagenase ) (Proc. Natl. Acad. Sci 
. USA. Vol. 81, P4692-4696, 1984) . -Asp-Asp-Asp-Lys- E?>j 
(@2?iJ#^ : 1) ©Lys © C 3fc % fflij £ y ^ n + -j- - -tf (Enteroki 
nase) T > -Ile-Clu-Cly-Arg- E3»J (E^IJS^ : 2) ©Arg © C * 
MJ^MSiHH^Xa (blood coagulation Factor Xa ) (<ftB§RS 
61-135591 ) T-s -Gly-Pro-Arg- E3RJ©Arg © C Jfc m ffl'J £ h n > tf 
> (Thrombin) (455311362-135500 ) -e . -Arg- ©C K y 

> (Trypsin ) Xti^nxF'J > (Clostripain ) 7?. Ar 
g XteLys ©C^^ffliJ^^> Ky D f7-^ ( endoprotease) Arg- 
C (Nature, Vol.285, p456-461. 1980) U N Lys-Arg . Arg-Arg X 
(iPro-Arg m&KDCmmmZM- 7*n^x.tb f •> jc (Saccha 
romyces cerevisiae) Kex2 ^Df7-^C/^ffli|# (Bioche 
m. Biophys. Res. Commun., Vol.144, p807-814, 1987 . tftffl^i- 
199578) T % Lys ©C5fc3gflij£ >J ;U jc> K^7f-^--t£ (lysl 
endopeptidase) X tt i > Yl?*?-* ( endopeptidase ) Lys 
-C (WMBS61-275222 > T\ Asp XfiGlu © C * ft fiij £ x * 7 * n 
37 * X ' 7 ^^ (S. aureus ) V8^n - 4?' (Proc. Natl 
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. Acad. Sci. USA, Vol.69, p3506-3509, 1972) ~C > -Phe-Arg- E 
?U© C jfcffim** ] ) 9 U -i > (Kallikrein) (#§§8362-248489 ) 

-Pro-Phe-His-Leu-Leu-Val-Tyr- E^iJ (g£?ij§-*f : 3 ) ©Leu- 
Leu ©|ffl£U-> (renin ) (# §3 Hg 60-262595 ) . -Clu-Cly-A 
rg- E?!l© C5fc4gffla£* n*^---lf (Urokinase ) (#§§¥2-1006 
85) tr. Val-Asp-Asp-Asp-Asp-Lys IS^iJ (E?IJ#-^ : 4) © C 
fflij £ .x > t- □ ^ 7 f- ^ - -tf (entero-peptidase) (Biotechnology, 
Vol.6, P1204-1210, 1988) Tr . poly-Cly© C 3fc $£ ffiij & U V X ^ 7 
^ > (lysostaphin ) (#§§¥ 1-160496) -e . Lys-Arg, Arg-ArgX 
ti Pro-Arg*OC*SBffl*^ U <n * -te x . ^ * ^X (Kluverromy 
ces lactis) (#§§¥1-124390) T*tm-T * #i£S?a<3£tt* £ ft * 0 
0J*.tfH *BI^BJ^^*^ife^Jtc*5^Tti. Kex2^ o ^ T --tf*>< 
3 T * ; (Lys-Arg „ Arg-Arg Xl£Pro-Arg E?U) 

^7=f- V<D®m£fti fz 0 

t£oT. ■©ir^S{c^ffi-#-^.^^©S!tt#mttS:^'g^j^^ 1 ^ K 

ft . g fiU ^ :/ F t -t & tz a& {c g gfp t£j$& (* 

mnmm«-f?- vcDm^^mw^r^ n arc 

K£ttJS fib *- fit X tt « *} tB L fc fcfc * K (^J^(^\ t $ 
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"T*- K© N^Xte C 5fc«&©HfttcttJn LT & J; 

*fi6IBJ=«S«iSft«=ffl^« KliWlzffi 

A LT. ^*'7nyy--lfl;i^7;y BE 31 SrattMc* fllli L 
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. A ic fflt #j ^ ~f K tt #P L g -7 0 ^- K <fc <5c t£ ^ K £ © 
Mtfts&BliiLizmte -o tzT = J S£ IE £ #1 ^ & d i "e > — # © tfj »T SB 
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m^-??- KigW^^f K ©Etc tfJ*rSB&0# (tfJBrSBft; 

fcgw^-r* Kifti^^f Koia»c#sf 5«*f«feffi* (tt»f 

$Fr /£>< IB ~ itt^fti: iJU»fa5(i^« 1 T-©tOWf^, ii^^f p 

1(7-37) StfGLP-l(7-36)NH t <fc L fc» ^ £ & T ft BJ S 0 

GLP-K7-37) K (EJT. P GP97ompPR) iO-Kt5 

K^53 (£*T\ GP97ompPR ) (i N GLP-1C7-37) © N * iSii ffiij ic 
te^* Kffi«££fr1gJ»^*- K^#jDLfc^^¥- K (HT> RH 
HGP [G] ) HL, M(cRHHGP[G]ON^^iij(c^M® £ - #5 * h •> 
(/3-gal97S ) Ki LTffSnL/ii^I 

e-?&£ 0 ^m&m^-y?- k £ rhhgp [g] i cdpis u* rhhgp cg] k & & 
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WMh^rfT KiCLP-l(7-37) OlB»c«*4rtt»r«fir0«^j([ A ^ n 

^I^TiiKex2-/nf7--tr' (^?F^2643968 #K!¥lO-229884 

ttz^ GP97ompPR K o (,% t (i . i3J»fMaS^^ © ^ n ^ h ^ 5 7 
* -117077^ > K^gitl^^fe^, /cfejc. GP97ompPR 
Jifc?-* £-gal97S < ii RHHGP [G];&C5GP97oinpPR 

#J-£?«GP97oinpPR ©«ff«j& ii5. 95. /3 -gal97S ©Hfitti 60& 
RHHGP [G] © « H « 10. 09 t Z> X *> iz & j£ $ ft X ^ 3 0 

pGP97ompPRJC J; <0 MM^^^ fttz^MM ( W3110/pGP97omp 
PR) £ig«LTGP97ompPR <D^m^ft-otz 0 GP97ompPR fi ffi ft: f*J 

^{i^jOD660nm =180 T £> ^ f z 0 

ft £ l*l£f£0mpT:/n J- r - -t? fc «fc 0 GP97ompPR *fc#;£-r £ 
R/3-gal97S £Ji#J^7?- Ka<ttfln L gtt^^ KRH 
HCP[C]OMOt0«ff«fi:ffi«*t0»f L fco 0mpT7 □ ^ T - * lift J| W 

/3-gal97S iRHHGP[G]^^g|-r§/ci6. £fcJ£S£B£5fel^ 
S a6 ic R§ * > ^ g| ? n ^ h ^ -5 7 ^ - & fif o rt: 0 3c tf] HJr © GP97 
ompPR (pl = 5. 95 ) <h /3 -gal97 (pl = 4. 60 ) It^M gL^m^M (D tz 
*CC0^7Ai:ti-t+f\ RHHGP [G] (pl = l0. 09) ;&< IR «f $ ft & 
> l&tti £ tl4 o d <Dt>-ffr 1 lie # -5 AMI; J; *3 £fc^£<99 »>© 

rhhgp [g] ibfttzo tkmnm^mmcDt, niif:o«itti 
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< - *^SiR^T'RHHCP[G]*<^ *l* C t IIW'^M 
^ ± ^ fc W ffl & £ 0 

Kex2^n-rT--if^ffl^T. RHHGP [G] (1.0 g ) *fc#£,J-3 N 
ffiSj-^f- KilW^^f K©H©iJO«fffl5fir0«$-tig«ff L tz 0 

fcl^ GLP-K7-37) *W.^mm-t &tztbmi®9 y 7^ 7 < - 
Znitz 0 *XS©|5lJR^(i80%T*. ^X@0«|§jR^(i^ 6 4% 
^^98%©GLP-l(7-37) 0. 72 gf# h ft tz „ fff^C&fflL 
fc#*»t±0.36'J * hUS^T*^ 1 y „ >;U*fc*)»2. 

0 g % btlfz z t ictt & c C©jR$aCJ f JRttt^|c|fticH< , til 

vh^-f^ vzm^tz*^BMiz&zmm<Diim&A<mmTj£tz 0 w*> 

*^Bj{c^S^ityi^ffll^cGLP-l(7-37) OlilcllL, 

MfC. g«^7f K*CLP-l(7-36)NH,i-*-S»^ti. £R^:/* 

±&©«fc ^K&K^ftfcRBHGPCG]!::. 7; Kfb»& (B.B.R.C, 
Vol.150, P1275-1281, 1988. EP299790A m) ffi^T7; Ktt&ifc 

T©RHHGP[G]&tfR^£^ T .&,z )T 5 Kft^tlfcii^^f K*< 
ttft! L/cGLP-l(7-36)NH 2 (PJT, RHHGP-1 ©***y,u 
fl: (i ig C £ "T N 98%©i$l,^j£sfs( 011X^95%) -eEHHCP-1 ££££ 
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-tZZtWCZilo -ft £>©*£!£ J; <9 , RflHCP[C]^Sf iLT7; 
K-fbI**SJE£fT 9 ffi<DWi&]^-7 * F© Wffltt^^SE $ ft /Co 

Kffc^ffrSfS<£. Kex2 ^ □ ir T-H?£ffl^T RHHGP- 1 * # 
felt ZM®]^??- Kigfi^^-Zf KolfflOtOBrBBfeffiJa^tifjBf L rt: 

0 '&&<D^mmtz&z&i&g l iqrx*tey]m%}m 9 5%&±( huk^o 

GLP-l(7-36)NH 2 £Mtci|ifS^£ «> » * h 
M©***iK^li&j50%-e& D , *fi£98%©GLP-l(7-36)NH 2 a<13. 5 g 

mz>ntzo mwiz&m Ltzmmma s u „ h ;ns^-e& 5 , 

1 U y h /U<£> f9 fti. 68 g $ £ft*: d t tzt£ % 0 d ©jR^ScfiKft 

o 

KA<frfJn L fcGLP-l(7-37) ^bttS^^f K*g5 c <b fc «fc *) 
. ±i£©«fc 9 $ KYt»*© J; -3 ttfcfifcS*£^©KJSB#{;:*5tt* 

3 ^S^lcootlc^ft L 3 /ca6fC N RHHGP [ 
G!k RHHGP-1 n GLP-K7-37) &. C5GLP-1 (7-36)NH , * fft£i L . & * © 
^•/f K©i§iIOpHfe#fe^i^/; 0 ^©*£JPU GLP-K7-37) 
« L ii 9 (c pH5. 0 ^ t> PH7. 0 © IS g| j§ j&< <g ^ C £ W 
t> ft -o o RHHGP [G] pH4. 0 ^£>pH6. 0 #i5ifi§^ 

*<K^*§£ri<fi t>ftfco co^llcj;^ T = hMfcl*£SJ£tiSi& 

tt««r-^^^>ft « tzftiz^ mmmmt Ltiiii^^f K*ft 

3RHHGP[G]£GLP-l(7-37) <Dftt> >0 l:«l^tffltt*<»B$nfc, 
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K©««?ltopHtt#tt*^ W L/i^K»c*j^T. RHHGPC 
C]SC5RHHGP-l fi^*pH6.0, PH6. 4ftf fi T?j& *<fi T L ^ 

o ftoT. RHHGP[G]2fc CKRHHGP-1 ©*tt^^S|7;^ .j <S*TfO» 

^© J; -5 *«rff&«g*4fctt U:|gl, g ft RHHGP [G] 
StfRHHGP-1 0»^ii^®Stt3W© S3!l n Tween 80. 0.1% 

SAD) . CLP-l(7-36)NH,©»^tiHlffiSttmo*jD Twee 
n 80. 0.3X£(±OffijD) »C|f/X«aiOjBSJp (flj^tfNaCl 100«M£l 

x CLP-1(7-36)NH, 0 10^5 Ax^r-^©^^, fcSlgiR*© 
* i&Srag 1 (c^ Ltz (£jgSW3110/pGP97ompPR&20'J y h ;Uig* 

GLP-l(7-36)NH 2 &^X?g<D £ £ 46 



Xfl 




GLP-K7-37)/ 
GLP-K7-36) 
NH z * (g) 


(%) 


(%) 


(8 Lg 




26. 87 


100 


100 


OmpTSJS 




22. 95 


85. 4 


85. 4 


SP-fe V r n - 


X ^ n t h 


20. 22 


98. 8 


76. 2 


r = ntwm 




20. 70 


100 


77. 0 


Kex2B£gfS 




18. 70 


90. 4 


69. 6 
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MacroPrep HS^ 07 h 



16. 78 



93. 7 



62. 4 



Poros R2 9 a "7 h 



13. 48 



80. 4 



50. 2 



Kft#£SJ£©XfUiGLP-l(7-37) »> Kex2XH^ 
t» Poros R2? n-7 Hi* T- (i GLP-1 (7-36)NH , * £ to CLP-K7- 
37)/GLP-l(7-36)NH 2 »(i HPLCOE?-? Mff iT^y^CD^it^ 
& O & % 41 ^ £ ^ 16 tz o 
Sl*>bB§t>^4«l;9 ^ X fl O # & X fl iK ^ ^ ^ ^ < . £ 
* » © EUX *s *< » 5 0%i^|:l^;a^^to ftoT. 
*^HJ«c^S^^^ K©«i&j*^GLP-H7-36) NH 2 ©«!itiC*j^T 
JI ffl RJ £> K) > loI14lKiH?Oxy-^7 y 7 t)i pj ftg 
& & C <t & £ ~Q & o M N OmpT "7" o -f T — -tf Kex2 ^of 
T --t?fc J: § tfj WfASL Jl K © X H ic £> ^ T iH fl jR ^ * 85% 
Rtf 90. 4%T: & 3 C £ 7^ t> . 13:^ L tz&VjmBW&ffij&iz temmiZ£ 

itt£> $ titz 0 

P-l M##:©^r4 ^r^J i LI, gtfj©^^^- K^SfcWr 

i T-gfe#T- ^: £ £^SE L fc« J|##iJ t LTf GLP-1 (7-37) 
S GLP-1 (7-36)NH,tc ft S $ n* GLP-1 $f © & o WMlt^ tfJtt 

t/c. ±ie©GLP-i mmfocDM&iz&it^T b&m'<-7 ^ v 

S^figSi^:/^ K A< ft L B tfj ^ ^ ^ K^ltgW^^f K £ 
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SB Z P> t£ t, > ^ {C f -5 ^ £fc „ Stf 

oKm^kftT-zi*. mm<D®mns<zm® tv}mmti.mm2) -?<dw 

J^Tfc. GLP-l Sfagf^gift^^?- Ki LT, 

§W^?^f Ki LTGLP-K7-37) £ 3* *: *f£- © £ 
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LT«, fc J; 9 fc. 3ty£{c J; (o % K i CLP- 1(7- 

37) ^btt^i^ief$^i$-t+, S^ISIA^ £i£igGLP-l(7- 

37) *wt)tb-r-itc^e)jHiftt-*ct^T-#s*< % mmxm^m 

L TGLP-1 (7-37) ©toattS* Wtt»±. «« * ic y ;U<b* * ^ ii* 
*£i£Hc L. SSSS^EUR^oiST^^ *t Jig S & *< ^ "T #1 ti Z 

o fcF«g«tf<ja £ titzo * c -e. Mftd^^ K&fl-jn-r * - £ k «fc d 
. GLP-K7-37) ©^^t^&K£f£fl;£-tK ±ia*j6*iii*-*-* 

GLP-K7-37) ^r^^-T £ tz 16 lz > $ tl tzfikikW £3 W (GP97o 

mpPR) £=r- Kt S pGP97ompPRf£gt 7 5> X ~ K (i . HTCit4g 

5**ig© U >BHfc. PCR © & # ii # ft 0 
( 1 ) X f y t 1 PG117S4HR6GLP-1 ©fpjy 
zkiMiM OmpT ~f t3 t~ T tf fc J; tU»?£ tl&GP97ompPR £|£ff <T£ 

T$yKE5»JR6 (BI2£JR) K** R 6 £r/£DNA (16# 

M) £ pGl 17S4HGP (4#m§¥9-296000#J&) ©Stulg|$& fc ^ A L . 
PG117S4HR6GLP-1 ^SLfc (02) 0 
( 2 ) X y -f 2 pGP117S4HompRHKR©ft:git 

M ® OmpT ~f u y- T \£ \z X a^©^£££>f^#>3^a6, 
R6Sf$#©g£?iJ£g£4fc£^/; 0 pGl 17S4HR6GLP-1 £Nsi I S^Hind 
III -?«JHrLT»t,n*3.2kb ©W>t (ir^A). pG117S4HR6GLP-l 
£rBamH IRtfHind IIlTftfJ Wf L T $ £ ft 5 0. 2kb ©Writ (WrJtBK 
& OmpT?' o r- T - -fef ©SMIE^J-e* S Arg-Arg E?iJ^ft-5 T ~ 
y ^Se^'J L 1 (El 3 #Jfc) ©-SBfcra - K-TS L 1 £>&DNA (EI 6 
#JSO 3r«S££iK pGPll7S4HompRHKR£M L ( EI 3 ) 0 
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( 3 ) X J- y -f 3 pGPll7S4HompRHPROfElU 

yjmwtzffiniz *> if z *mm ompTy n ^ t - Mmm,mm t K eX 27 

u-rT- -emUWWl <k £ » -> fcfijfij £ s /- fe N Kex2y o ^ 7 - 
-tfiSi£SE?iJ£-Lys-Arg ^^Pro-Arg !:lHt^:i^ft^; o Pm 
cmr^v- (H6*JK) ^Hrl&L. pGP117S4Hom P RHKR^^^£ 
LTPCR £aH^ 0. lkb <D DNA *r tf- * Si Si L / z e f#;>n/cDNA Hfrtt 
SrBgl IlXtfSph I WL/:|, pGP117S4HompRHKR £Bgl HR 
tfHind IH-eWHrLT»&n*3.2kb OWM- (»f>tC ) <tpGP117S4 
HompRHKR^Sph I RtfHind HIT tU Mr L T ft £ ft 5 0. 2kb © HJr * ( 
BfrJtD ) }Cig£±L. pGP117S4HompRHPR£fFiy L tz (04) e 
( 4 ) X r 7 7 4 pGP97oropPRg>fpgj (@5) 

(Sfi^:/^ K«^*$ Z,\zm^i-Z> a^-c. pGP97ompPR 
Lfc a P3&tfP4-77-fv- (0 6#I) *^£L. pGP117S4HompRH 
PR2r§IM£ LTPCR DNA l»f>t*W» Lfco » £ ft fc DNA Mr 

tf*Pvu IlSMsi I 7«HLfc«, pGP117S4HompRHPR^Pvu IIS. 
tfNsi I T?ttJ*rLT»*ft*3.2kb ©^Jtfc^ML. pGP97ompPR£ 

rem ttz 0 

ftWtZntzy^ x i KpGP97ompPR^n- KtSffll^Ifi (GP97om 

pprxdt ~ smmwzmi »c, = y»E^j* 3 - kitsdna 

BMMJl- iaia (GP97ompPR) OgEH 
pGP97ompPR £ W ^ £ * 8§ ® W3 110 tfc£30'J -y h ;U . v + - 7 7 
- * >*-*ffll*T. 4 g/1 K 2 HP0 4 , 4 g/1 KH 2 P0,, 2.7 g/1 Na 
2 HP0,, 0.2 g/1 NH. CI. 1.2 g/1 (NIL), S0<, 4 g/1 ifx + x 
. 2 g/1 MgSO, ♦ 7H 2 0, 40 mg/1 CaCl 2 • 2H 2 0, 40 mg/1 FeSO, • 
7H 2 0, 10 mg/1 MnS0 4 • nH 2 0, 10 mg/1 A1C1, • 6H 2 0, 4 mg/1 CoC 
1 2 • 6H 2 0, 2 mg/1 ZnSO, • 7H 2 0, 2 mg/1 Na 2 MoO, • 2H 2 0, 1 mg/ 
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1 CuCl 2 • 2H 2 0, 0.5 mg/l H,B0 ( , lOmg/l-f- h -5 if >f 9 U > £r"^t; 
i^lto (20L . pH7.0 ) TTn ^*SS^12fl#F B 1^ -e(i32°C. Z (D'&te 
37°C ^/^-7BHDL<£*<b, 24B# ffi tz t> tz V t% m & if ^ 

tz 0 mMvKte28%T y^-rm&mimL, pH7. Oizmm L/: 0 EI 9 

(is^if (OD660 ) <Dm& t&v >) y ymgjz&u&Wi&m 

6» (GP97ompPR ) ©f£5t£. 16* SDS-PAGEJc X <0 m ^ * 
£0 GP97ompPR Itij Afo t Lt^lLs ig^fc* 7 B# id « £® g 

-7 > h > ^ U - > * ^ v- ^_ (15M-8TA) £ffll^T> 
^#&£500Kg/cm2 0^frt'*tvJt>f XftiL, iS *£ IC J; 9 Zfc 
BUS*} (ifAflO *@jRLfe 0 &fc»&nfctt«£fl:*-r<5fca!!K 
§l$if > 7k fln L > ffiSi. SMn>#H£fT^ 

BMMA- GP97ompPR <D JkB m OmpT:/ o f T - -tf J; £ :/ o Hr -y 
-> > ? 

% z>titzm Afommm&onwQ ©«*<iooo«t ^ * «t -5 l ^ 

t> ^© 1000 ml ?:HU pH*iEH©lM Tris-HCl £250 mU 0. 
5M EDTA(pH8. 0) 10 ml . *&5fcljl& 1200 g^mUQL. fl&^ 
* >7K^5n^*^#*^5000 ml i L/Co iz . iM$?£/l^TpH£ 
7.5 tc^SEL. 37°CT-2 mffiDur&Ltz 0 Z <D » fp id J: *> £f A f* * ic 
L T ^ £ AMSOmpT^ o -r- T - -if£<f& £ . GP97ompPR ^i?]»fL 
x RHHGP[G]*<iS«| £ tltzo Hl0teGP97ompPR ^ t, <D RHHGP [G] © W <0 
& ittBHPLCKJ; *9 5}- #r LfclSlt*S»S 0 ^tffliYMC PROTEIN- 

PR *7 5 A l*. -mmk iZO. 1% h *) 7 Jl* u&Wt&StHOX T-feh 
— h- U ?#7&B tCtiO. 095* h 'J -7 ;b it n ff^ # tj 70% T -fc 

h-MJ;l/j§g*ffl^ N lml/min ©fttilJCT. 7§?£B * 13# X' 44 
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*10% t-t zm.tom&*3BT?iT r>iz 0 ^fcflsfcj; ^>85% OGP97 
ompPR a<tO*f£gtt, S)K*7»OK^l:ii, RHHGP[G] *g £ f -5 
tf - 9 t> tl (02 1 A ) c 

**©ttJ»X-7* K*ttanL*:GLP-l(7-37) <D tU fcH L (£ pGP97ompPR 
7S4HR6GLP-1 . PGP117S4HompRHKR& P GP117S4HompRHPRE&* © ife^ 

ife^MS©Ti y||E?»J«rHl 1. Ell 2&CKBI1 3}c^ 0 
^SfeffiJ 4 . RHHGP[G]©i|f 

^HBOipT^DfT-tfgjSft, Jg* % Tween %0**tl?tl. 7M 

. 0. l%t Z> J: 9 izmm L NaOHfd T pH^r 8. 0 Uf: 0 ^ © ^ 

. LT±«f£»;fc 0 SP-Sepharose BigBeads ( 7 7 <> A 

Tris HC1 (pH8. 0) . Kl*-p20 mM Tris HC1 (pH8. 0) / 5 MR* / 
0.1* Tween 80CT¥I{kU: o ±m © _fcft £ spi^fc L f . # 5 A ( - 

^JD L. |S|sp«Yk»[iCTife*. fc<,^ 0.2 M NaCl X 20 mM Tris 
HC1 (pH8.0) / 0.1* Tween 80 CT^U 0.5 M NaCl/20 mM 

Tris HC1 (pH8. 0) / 0.1* Tween 80 CT'gffiLf: (0 1 4 ) 
*#tbtt*©RHHGP[C]©ttfl[tt9 8 Ki^ttJcffifrofc. 

M#L#L§_. RHHGPCG]^ ^g>GLP-lC7-37) g> -tfl Q a LR#i|»8{i 
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mmm 4 ^mmzntzM]iGPtGi£Kiz^Tt&&®.mi&t l. Kex2 

7 a t-t --tffc J:5^n-fe 7 y> ?*£fTo fc 0 SfaifcSBJSlc ; 5. 0 mg 
/ml RHHGP [G] , 20 mM Tris HC1, 0. IX Tween 80, 0.3 M NaCl. pH 
8.0, 2.0 mM CaCl 2 , 8000 unit/ml Kex27 n f=- T - -tf (ft 1.0 mg/L 
) o lHiar'9 5 %OSJ5$^ifc (IU1 5 - B ) o GL 
P-K7-37) (Dftg&BJ&tenmZ tltefr-i tz 0 

IP^SJE^. it-fe {-^SJS^tcg^^T > £ A £ftj&10 mM £ 
ft £ J; r> Kfclm L „ ±t^(c TpH4. 5 iL/c Q 10mMP^T>^^.r> 
A (pH 4.5) rspaHb L fcPoros R2*7A|;, 10 mg GLP-K7-37) 
*g^» / 1 ml iS^i^^i^lct^L, PI¥»Hb«-3cs l^TO. 2X 
S^^/10% T -tr h — h >J Afi^ L . 0. 2%&WL/40% T -t? h — h U 
^T'f&tfJ Lto T-tr h ^ h u ;U£|5£ife L © t=> . 3ft M «£ ffll ,S & & *: 
o GLP-K7-37) © ^1*80* T? . *fi£ 1*99% T-* o (015- 

C ) o 

7-37) &VJ9m-f1jr£ (#ijx.te\ «Hf§fl¥9-296000#JBl) t*mW<D 

GLP-K7-37) 4:gXf§CDit$$ 





(%) 


(%) 


(%) 


Kex2»StSfS 


15 




100 


setting 




68 


68 




75 


88 


60 




95 


95 


57 




99 


72 


41 



B_ 
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(%) 


IE X fe ilx ^ 
(%) 


(%) 


OmpTS Jft 


24 


— 


100 


-5 ill 


24 


90 


90 




99 


99 


89 


Kex2l**£& 


96 


90 


80 




98 


80 


64 



CLP-K7-37) £tU<9£±3if-^&icJ;S 0 B (i . *t © ^7 * K *< ft fln * 

£GLP-l(7-37) «:«J ^ tHt^Si: J: £ Q 
RHHCP[C]*^HI<* £ -T £ c i t\ ^19 9 % © GLP-1 (7-37) *Kfgj 

K7-36)NH 2 (iT 5 Mfc^^f-KT^SfcA^T; K{fc*FttK£*<# 

75 KYbBE^^rffl ^T^Ji^J 4 £ *l^RHHGP[G]£RHHGP-l (C 
§£gH/c 0 RHHGP [G] ?:lf i L i# CD S J£ $ f* «• ft S t <S fz «6 . 
0. 5 mlcD^ffr^ff-? p H . fi|, Sftgeijlzi^. *7 * 7--tr'It, £ 
L - T * n fcf SCFilJ; K*fc»*«£ © Mjfi-fb 

£-<T->^ 0 RHHGP[G] £ RHHGP-1 © # 81 # #r ii . <f*>a*H 

PLC *^ (Poros S/H . ^--t??^ y/sW f>XfAtt) £ 
ffl^. ^^t*7-;^|< 30 mM Britton - Robinson^® 
. BR*gfr&) #£T\ pH4gE?§tH (6.0 -9.0 ) X'?T->tz 0 
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*Km0k&(Dmm»]ite5.o -5.5 n-^-otz mi 6) 0 

^#J*1C mM 8£i£^ MJn (pH 5.0) „ 5. 0 fi M ffigelg. 0.5 g/ 
1 L -TX^;Hf >$K 1 ^ M / ml^7 ^ 5 5. 0 nig / ml RHHG 
PCG]. S^32°C. 1500 unit / mlT~ g| S T? & 0 #=£#fc 
fciBC^ifem 1 «c*> C^-rsMW L ^=«|Jll«l#JJ»**Wr STween 80 
(0.1 X ) fcflnx.. RHHGP[G]t§?£ 5 U -y h ;U *±§E<0*# T?Ri6 

RHHGP[G]Ji 1 B# R5 98 %£J±©,Kf£;seJ-e RHHGP-l fc^&£ 

n £ (mi 7 ) o 

E^LL- RHHGP-l &> £ Kex2 7 □ r 7 — tr' tc J: <S GLP-1(7-36)NH, 
©£7>Jlc J; o TpH&^tlfe&tfSte^fcS-^-r (EP794255A ) 0 * d 

-e. 0.5 misjs^«-epH. ig<k^ Ji > o &mm&amm&nm<Dm 

Mittft^tzo RHHGP-l ©ig^ii. pH8.0 

ft* (01 8) e RHHGP-l Lfcfc^OMaSfcfcftfcU 10 

mM Tris • HC1 (pH8. 0) . 1 mM±£ 4b fi )V is * A . 8,000 units / ml 
Kex2 ^"n ^T--{f&O f MJDfiS30~32 o C <h ^i£©Hm#iJl 
1 ©*§m*N SJfci&fc* ©NaCl«&£0. 1 M £l±<h L > MicTwee 
n 80£:0. 1 % K : M %L *P (C Wi 1m "t & Z t T M * £■ 0ig -5 9t j&< r § 

*C tr. 95%j^±©^j£>P£*4|^ (El 2 1 C) 0 *KJS^ 

Ilii- GLP-l(7-36)NH 2 ©fgg!j 

«^tt«I«:»5fe-r*fei6. (MacroP 

rep High-S, 4- 5 -y Kft) £ ffl ^ N pH£j Ej§ fch tc T GLP- 1.(7-3 6 
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)NBii^iLto 20 mM BRi^®^ (pH 4.5) / 20 mH N 

aCl / 0. 3 X Tween 80(CT?I^L^ C . B mm ft O ffl i£ £ 0. 3 M Na 
CI / 0.3 X Tween 80 . pH4. 5 £ L tz 0 M£ Rttfttttt £ * 5 A Jc ft 
JnL. ?ilWi;i^Lf: 0 ¥IHfcift ( a fc) t. (Bft 

; ¥$Hb$i i Is] flifiJcT-pH 7.0) £ffl^T50 % Bftrt^lOO % B $ 
^©•J-T^-7^x> hlct, GLP-l(7-36)NH 2 ©&fcii£fT^ (S 1 
9 ) > *fc6^©gij££0. 5 % *1H/: (02 0 ) 0 ^IflTN ^ 

G&5fe£ft. *£^98%^±©GLP-l(7-36)NH 2 rt<» Ztliz 2 ID) 
o -T- JV £ ftfc7#?£(ipH4. 5 , 4 °C tc T<t£# L tz 0 
MffiW 9 . GLP-l(7-36)NH 2 ©ftj&il%gJ 

fiui£©^«ij 8 TT-^S 9 8 ««±©CLP-l(7-36)MH l *<»6n^o 

^7 ^ ArtT?CLP-l(7-36)NH,©JttJ(|&c|f/Xtty;Kb36<e^ -5 

^'^^ GLP-l(7-36)NH 2 ©M^*tt«. x(r-;b7^(;| 

©**«=* hie ltm^s *>©•*?***<. *©mt6»©«£ii 

£<*©»«. €«ESoa«tt«tt7. CLP-l(7-36)NH f O«ttg»J|| 

t. & £ ©II, Poros R2{Cft^ £ ft £ # ij x-^U>^ 
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© mm t><M L T ^ 5 c i *ij BJ3 l fz o J^T. © «fc 9 ft «Mg © — o 
£ L T . Poros R2 ( '< - -tr ^ t" f> X f A^i) © #J £ ^ f 

*«8&©GLP-lC7-36)NH,K#^*«t:;*iR*g«i£ft i 2 m g / m 

i wag momyk&t * b mmmiz < ^-<tm< , mm^oGi 

P-l(7-36)NH 2 «fiA<S < 9 , L T I* 

800 ml©*75A£ N lOmMRsIlT > * .=. O A (pH4. 5 ) iCT^ie-fk 

{CO. 2 %f^T-Zfe-#L> 0.2 %&m/40%T* b - h U Jl Ts %■ ttJ L 
fco GLP-l(7-36)NH2©HlJRs|a{i80%-e. *fi& Ji 98% * o (0 2 
1 E) o ^SSfcU ^f£tt©^£{gaS#ir©<^Tf-<fc <9 . T-tr h- 

•> >£r$'j^ L ^fctlPS^i^T (0. 03u/mg^T) Tr * 0 ± 

15 (Djj&-e7jk Lfc^77 A^fp-e^JR^^oi^^^©GLP-l(7-36)NH 2 

$ s>Kmi£&jsk-C'it zmm-cmm-eit zz.ti*&m± 

^flfeff'J 1 0 . K £ ffl I * 5 c <b tc «fc 3 % jfete © jn 

tK^-etiBSffi <t ft o Ti^fc gift^T 5 ?- K©^a-fb^WttSltc 
£ i l$t£"e*sSi2l!te©gfe#3: — o©@tfj<i: lti^ot^ =!3t£3fe# 

K iGLP- 1(7-37) ^^A^^^f FS^'T; K fl: £ ft rt: f£ #j ^ 
■7*- K t GLP-1(7-36)NH 2 ^ t» ft * K © lift ^GLP-1 (7-37) 

&O f CLP-l(7-36)NH2{cJt« L T $ ft T ^ S ^ £ t&ft L *: 0 

RHHGP[G]£ffg!J L . ^©S*tt*<CLP-l(7-37) izit^T&i 
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tio Zlrf* K©l^*4(i. RHHGP[G](co<,>Ti*SP-Sepharose BigBe 
ads *n-eh*-7"7-f -ICT»« L RHHGP- 1 iCo^TIi 

«« Lfc RHHGP [G] * T $ KftL x CLP-K7-37) icol^li 

f*£! L RHHGP [G]^rKex2y ^ T - \,z X >0 mm L tzUn ^ . GLP- 
1(7-36)NH 2 {C o ^ T (iRHHCP-1 £Kex2-/ n 7- 7 - -fef }c «fc <9 -ft ft L 
13*4 &*Poros R2t! 7A^|l^7tF - h<j ^«S4gi5j§fcb 

®^ K©#*ft©p Hfe#te^^lt U: 0 *®««*ia 

2 2&CfH2 3lc^-r o CLP-K7-37) ttpH5. 5 * 6 pH 6.5. 1(1 13 . 

— 8HHCP[C]S0fRHHCP-l (± N P H 6.2tti5ifre>j8mm&i&T + 
£&©©. 'pt£ < i ^ P H5 ^ £pH6 * -e{i + #ttj&J!¥t£ri<#J#-e£ 

EMLXJ_- MSfflifrJS- feoftgox z -.=. > y 

*i#J^^?- K £*»Jffl^£#f£BJJfc&£igi£&£ffi WcGLP-l(7-36 
)NH,OX*W U'<;UTO«it^fe© 1 t33r tclfel , T ^ + £ * & g§ T ;U 
^ U tt©^«-pRHHCP[G]RCfRHHCP-l ®i§)^g^±(f S^lls St; 

£^7;U*7 U &©^^GLP-l(7-36)NH 2 ©^j§?|££|f 
£ S^SA<*tlti £ (GLP-l(7-36)NH 2 {iH 2 2 ic ^ LfcS 

ifcfcfc <^TGLP-l(7-37) ^Stl^^\ pH5.3 pH8. 0 © j£ ^ 15 

) o 

±IE©&^7*- FOM^Ijl^^ j; ^ tc * ft tc SSs JD 5 «B 
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ft£o ^Z.-?^ RiBfSlkffl t L T teTween 80. Triton X-100, $1*1 
i LT(i^;bn-X, -e>^h-;U N -> ^ - ? D - x . LT« 

RHHGPCG]. RHHGP-l&t/GLP-l(7-36)NH 2 ©10 mg / mlfri&m&M 
SE L > 0 . 1 m 1 ©300 mM BR ^®?g(pH7. 9) „ &tf 0. 1 ml© 

K*§&0. 8 ml£#n;L. pH£ RHHGP [G] ti pH7. 5 - 8. 5 N RHHGP-1 
(£pH8.0 . GLP-1(7-36)NH 2 JipH 6. 5 t M It © £ C <0 ^ ? I* p H ic g§ 
M L . ZS-S ( 6 6 0 n m©P£?fc^) £ g B# tfj iz fiij £ L 0 ftbtltz 
£§m©F*K Tween 80. NaCl &. & K «fc £ £ * t£ ffi] $j $J * £ EI 2 

RHHGP CG]. RHHGP-1 it 0. 1 % Tween 80JC T i*J&^J&^& < £ 
tl^*< (112 3 A) . GLP-l(7-36)NHzT-ti0. 3 % KL±<D Tween 80 ( 
[21 2 3 B ) . 100 mMJ^_t©NaCl ( m 2 4 C ) SCF/X«fifi (EI 2 

4D) ^mmfrwmts ti& z tt<mwLtz 0 

o^x^rfL^o sn*>. (i) vimBitiLmmi : yryit/ii^ 

U 4b. taj»f3BffiSS« 2 : Kex2 ~f u T — t?\ ( 2 ) tU »r SB {£ 61 « 1 
: Kex27n t=- T - -if. #J »r SB {£ 61 # 2 : Kex2^ o 5=- T - -t£. S^' ( 
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3) tttfrffi&ffitti : DTNB (5, 5' -ditiobis-(2-nitrobenzoic aci 
d)) #*P/Kex2y Df 7--(r\ ^ SIS & « 2 : il 5c / Kex2 ^ n ^ 
T--tr'T ; *>^it^<7)^^^^rri{coUT. glft^^f- K£GLP-1(7- 
37) &tfGLP-l(7-36) NH 2 Ht^U:i:6, 

* KiGLP-l(7-37) KO«7Ktt*itJn$ii-. 4> 

j~ & GLP-K7-37) g>gf&77& 

a^J^^^ K^vxt-^ tt^ja^ -^©tu 

f*Srft-e**9. 0J*.M\ f&3HL*:»^a&*»*:t*fcCADP ( 1-c 
yano-4-dimethylamino-pyridinium tetraf luoroborate ) -p •> X t- 
•> T y -ft L T Jit) V (NaOH) #La?-*c:£«fc*3t0 



gpts. s-f Ki ltgchhhh (mn%t s % ■. 5 ) ©r * y 

KE*JKR£L*:«»r*tfcfli« 1 CD T 1 JWtttlt LTPGGRPSRHKR 
(E*J« : 6) ***L. ib^Se^ic^ALfCo ^i^lfi 
£30mg/ml 50mM Tris . HC1 (pH8. 2) . 5I£X. lOmM 

DTT (dithiothreitol) fcjg^L, 30t OfifiW *T30^^fi L 
T->Xf-f >?:^il:15cL/:o Cft^lOmMTris • HC1 (pH8. 2) 
. 5Mm&T¥«Hfc Lfc^;U*>i&27 5 a (7 r ;l/ v •> T PD10# 
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5 A ) {CTDTT L tz 0 

>^'>77 Yfcl|-**:a6 x ^8£^***0. lMi^S =fc 9 (CflQ 
£ £>iCCADP£ >X^-f >© 4 f£^;U*fln;U 30°C-e 1 B$ flfj K fS 
H#SHK£. DTNB TI'7ilM~i~ Z> C v T 7 ^ S fS £ ttVE 

L 7t 0 

, NaOH£-S£*50inMiC/.i & J; ? iz milU L lg T?30#£fcg Lt->7 7 41; 
Ji^?50-70 % & o/: 5 

B. ( 2 ) (DJj&Zm ^/•cKex2T'n fT-^CJ; S tU Bft ffi Ifc SUgg 
^iflHiiT^feSM^ J2Kex2:/ □ 7" T - -tftfl m^&ffi® £ ^ L T O 3 

^ -^-©tu^gp&^igc (wm^tiLffim 2 ) cot i. j mmntetikjj(D 

tfJBfr^ntt^ J; 9 Jdf&ff £ tiTto 

K e x 2 7" o x- T - -tf © ft 61ft §P it ffi j£ ( c ^ £ »t IS i& E ?U © « M \ t iz 

h kwl&t i yi^^st^i, -so^#Tt'«ii(ii^ia*<^ 

< #J»r<* ntt C <ta<fci (#1^9-296000) 0 Ctl^j 

fflL. 0J*.{£ X HKl^^ K t L TOHRHKRSHHHH (g£?iJ#-Sf : 7) 

SDHKE : 8 ) i L t P 4 t ^t>f M:7 X A'f ^ >g ( 
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C £ A< t> K U ^tzo 

& Z>tLtzffi&}f7 : f- K^fvfjp L 7tGLP-l(7-37) 

-tJla? 7 4 >C-200 rt^A^n^h^?*-) £ fr 
iC6. gftOfitflfr^ -T^- K^ttfln L /cGLP-l(7-37) <Nr S W »c IR 

f -<iffe©*Sfi^^ Kaftan LfcGLP-l(7-36)NH,l;: « 

o 
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Fig. 7 



Met 


Thr 


Met 


He 


Thr 


Asp 


Ser 


JJC Li 


Al ^ 

nlcl 


val 


Val 


Leu 


bin 


Arg 


Lys 


15 


Asp 


Trp 


Asp 


Asn 


Pro Gly Val 




ulll 


Leu 


Asn 


Arg 


Leu 


Ala 


Ala 


30 


His 


Pro 


Pro 


Phe 


Ala 


Ser 


Trp 


Arg 


Asn 


Ser 


Asp 


Asp 


Ala 


Arg 


Thr 


45 


Asp 


Arg 


Pro 


Ser 


Gin 


Gin 


Leu 


Arg 


Ser 


Leu 


Asn 


Gly 


Glu 


Trp 


Arg 


60 


Phe 


Ala 


Trp 


Phe 


Pro 


Ala 


Pro 


Glu 


Ala 


Val 


Pro 


Ala 


Ser 


Leu 


Leu 


75 


Glu 


Ser 


Asp 


Leu 


Pro 


Glu 


Ala 


Asp 


Thr 


Val 


Val 


Val 


Pro 


Ser 


Asn 


90 


Trp 


Gin 


Met 


His 


Gly 


Tyr 

I 

Ara 


Asp 


Ala 


Met 


His 


Gly 


Tyr 


Asp 


Ala 


Glu 


105 


Leu 


Arg 


Leu 


Tyr 


Arg 


His 


His 


Glv 


Ser 


Glv 


Ser 


Pro 


Ser 


Ara 


120 


His 


PiTO 


y 

Ara His 


Ala 


<?lu 


Gly 


Thr 


Phe 


Thr 


Ser 


Asd 


Val 


Ser 


Ser 


135 
150 


Tvr 


Leu 


Glu 


Glv 


Gin 


Ala 


Ala 


Lvs 


Glu 


Phe 


He 


Ala 


Trr> 


Leu 


Val 


Lys 


Glv Ara 


Gly 

























154 

(I2JlJ#-^ : 20) 

pGP97ompPR iZ 3 - K £ tl tz fifc-g-g fi (GP97ompPR) <DT * J &gg?IJ 




THIS PAGE BLANK (uspto) 



WO 99/38984 




PCT/JP99/00406 



Fig .8 



lac PO 

CCCAGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCG 

1 

GATAACAATTTCACACAGGAAACAGCT ATG ACC ATG ATT ACG GAT TCA CTG GCC 

















Met 


Thr 


Met 


He 


Thr 


Asp 


Ser 


Leu 


Ala 


GTC 

VaJ. 


GTT 

Val 


TTA 
Leu 


CAA 
bin 


CGT 
Arg 


AAA 
Lys 


GAC 
Asp 


TGG 
Trp 


GAT 
Asp 


AAC 
Asn 


CCT 
Pro 


GGC GTT 
Gly Val 


ACC 
Thr 


CAA 
Gin 


CTT 
Leu 


AAT 

A en 


CGC 
Arg 


CTT 
Leu 


GCA 

Ala 


GCA 
A±a 


CAT 

IT ' _ 

rllS 


CCC 
Pro 


CCT 
Pro 


TTC 
Phe 


GCC 
Ala 


AGC 
Ser 


TGG 
Trp 


CGT 
Arg 


AAT 
Asn 


AGC 
Ser 


GAC 
Asp 


GAC 


GCC 

nla 


CGC 

r\±. y 


ACC 

i nr 


GAT 
Asp 


CGC 
Arg 


CCT 
Pro 


TCC 
Ser 


CAA 
Gin 


CAG 
Gin 


TTG 
Leu 


CGC 
Arg 


AGC 
Ser 


CTG 
Leu 


AAT 
Asn 


GGC 
Gly 


GAA 
Glu 


TGG 
Trp 


CGC 
Arg 


TTT 
Phe 


GCC 
Ala 


TGG 
Trp 


TTT 
Phe 


CCG 
Pro 


GCA 
Ala 


CCA 
Pro 


GAA 
Glu 


GCG 
Ala 


GTG 
Val 


CCG 
Pro 


GCA 
Ala 


AGC 
Ser 


TTG 
Leu 


CTG 
Leu 


GAG 
Glu 


TCA 
Ser 


GAT 
Asp 


CTT 
Leu 


CCT 
Pro 


GAG 
Glu 


GCC 
Ala 


GAT 
Asp 


ACT 
Thr 


GTC 
Val 


GTC 
Val 


GTC 
Val 


CCC 
Pro 


TCA 
Ser 


AAC 
Asn 


TGG 
Trp 


CAG 
Gin 


ATG 
Met 


CAC 
His 


GGT 
Gly 


TAC 
Tyr 


GAT 
Asp 


GCG 
Ala 


ATG 
Met 


CAT 
His 


GGT 
Gly 


TAT 
Tyr 


GAC 
Asp 


GCG 
Ala 


GAG 
Glu 


CTC 
Leu 


CGC 
Arg 


CTG 
Leu 


TAT 
Tyr 


CGC 
Arg 


CGT 
Arg 


CAT 
His 


CAC 
His 


GGT 
Gly 


TCC 
Ser 


GGA 
Gly 


TCC 
Ser 


CCT 
Pro 


TCT 
Ser 


CGA 
Arg 


CAT 
His 


CCG 
Pro 


CGG 
Arg 


CAT 
His 


GCG 
Ala 


GAA 
Glu 


GGT 
Gly 


ACC 
Thr 


TTT 
Phe 


ACC 
Thr 


AGC 
Ser 


GAT 
Asp 


GTG 
Val 


AGC 
Ser 


TCG 
Ser 


TAT 
Tyr 


CTG 
Leu 


GAA 
Glu 


GGT CAG 
Gly Gin 


GCG 
Ala 


GCA 
Ala 


AAA 
Lys 


GAA 
Glu 


TTC 
Phe 


ATC 
He 


GCG 
Ala 


TGG 
Trp 


CTG 
Leu 


GTG 
Val 


AAA 
Lys 


GGC 
Gly 


CGT 
Arg 



462 

GGT TAA GTCGAC AGCCCGCCTAATGAGCGGGCTTTTTTTTCTCGGAATTAATTCTCATGT 
Gly *** 



TTGACAGCTTATCATCGATAAGCTTTA 

(EfllS^ : 19) 




THIS PAGE BLANK <uswo> 



WO 99/38984 PCT/JP99/00406 



Fig. 10 




10/ 
/2A 



THIS PAGE BUHK 



mm) 



WO 99/38984 




PCT/JP99/00406 



Fig .11 



15 

Met Thr Met lie Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys 

30 

Asp Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala 

45 

His Pro Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr 

60 

Asp Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg 

75 

Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu 

90 

Glu Ser Asp Leu Pro Glu Ala Asp Thr Val Val Val Pro Ser Asn 

105 

Trp Gin Met His Gly Tyr Asp Ala Pro lie Tyr Thr Asn Val Thr 

120 

Tyr Pro lie Thr Val Asn Pro Pro Phe Val Pro Thr Glu Pro His 

135 

His His His His Gly Gly Arg Gin Met His Gly Tyr Asp Ala Glu 

150 

Leu Arg Leu Tyr Arg Ara His His Ara Trp Gly Ara Ser Glv Ser 

165 

Pro Ser Ara His Lvs Ara His Ala Glu Glv Thr Phe Thr Ser Asp 

180 

Val Ser Ser Tvr Leu Glu Glv Gin Ala Ala Lvs Glu Phe lie Ala 
Trp Leu Val Lvs Gly Ara Gly 

am?m^ 2i) 

pGl 17S4HR6GLP-1 K =J - K £ tltzti&&M& K<9 T 5 J 




THIS PAGE BUM <umo) 



WO 99/38984 




PCT/JP99/00406 



Fig .12 



Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys 

30 

Asp Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala 

45 

His Pro Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr 

60 

Asp Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg 

75 

Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu 

90 

Glu Ser Asp Leu Pro Glu Ala Asp Thr Val Val Val Pro Ser Asn 

105 

Trp Gin Met His Gly Tyr Asp Ala Pro He Tyr Thr Asn Val Thr 

120 

Tyr Pro He Thr Val Asn Pro Pro Phe Val Pro Thr Glu Pro His 

' 135 

His His His His Gly Gly Arg Gin Met His Gly Tyr Asp Ala Glu 

150 

Leu Arg Leu Tyr Arg Ara His His Glv Ser Glv Ser Pro Ser Ara 

165 

His Lvs Ara His Ala Glu Glv Thr Phe Thr Ser Asp Val Ser Spt- 

180 

Tyr Leu Glu Glv Gin Ala Al a Lvs Glu Phe Tie Ala Trp Leu Val 
Lvs Glv Ara Glv 

(I2^J#^- : 22) 
P GP117S4HompRHKRfCD- K$tltH^eH©75 /&S2?'J 




THIS PAGE BLANK (uspfo; 



WO 99/38984 "W" 'W PCT/JP99/00406 



F i g .1 3 

15 



l v lti U 


X 111. 




Tip 
lie 


1 LLJL 




Ser 


Leu 


Al a 


VcLJL 


Val 


Leu 


\J±T1 


Arg 


Lys 
n 


Asp 


Trp 


Asp 


Asn 


Pro 


LiXy 


Val 


Thr 


L?±n 


Leu 


Asn 


Arg 


Leu 


Ala 


Ala 


His 


Pro 


Pro 


Phe 


Ala 


Ser 


Trp 


Arg 


AO i. X 


Cp-r 








±\±. y 


45 


Asp 


Arg 


Pro 


Ser 


Gin 


Gin 


Leu 


Arg 


Ser 


Leu 


Asn 


Gly 


Glu 


Trp 


60 
Arg 


Phe 


Ala 


Trp 


Phe 


Pro 


Ala 


Pro 


Glu 


Ala 


Val 


Pro 


Ala 


Ser 


Leu 


75 
Leu 


Glu 


Ser 


Asp 


Leu 


Pro 


Glu 


Ala 


Asp 


Thr 


Val 


Val 


Val 


Pro 


Ser 


90 
Asn 






























105 


Trp 


Gin 


Met 


His 


Gly 


Tyr 


Asp Ala 


Pro 


He 


Tyr 


Thr 


Asn 


Val 


Thr 






























120 


Tyr 


Pro 


lie 


Thr 


Val 


Asn 


Pro 


Pro 


Phe 


Val 


Pro 


Thr 


Glu 


Pro 


His 






























135 


His 


His 


His 


His 


Gly 


Gly 


Arg 


Gin 


Met 


His 


Gly 


Tyr 


Asp 


Ala 


Glu 






























150 


Leu 


Arg 


Leu 


Tyr 


Arg 


Ara 


His 


His 


Glv 


Ser 


Glv 


Ser 


Pro 


Ser 


Ara 






























165 


His 


Pro 


Ara 


His 


Ala 


Glu 


Glv 


Thr 


Phe 


Thr 


Ser 


ASD 


Val 


Ser 


Ser 






























180 


Tyr 


Leu 


Glu 


Gly 


Gin 


Ala 


Ala 


Lvs 


Glu 


Phe 


He 


Ala 


Trp 


Leu 


Val 



Lvs Glv Ara Glv 

(@S^IJ#-^ : 23) 
pGP117S4HompRHPRlCI]— h* ^tXtzM^^BnOT ^ J KE^IJ 




THIS PAOE BLAM6C « 



WO 99/38984 



PCT/JP99/00406 



£ 
c 
o 

GO 
CM 

CO 
CD 

< 



1 



Fig .14 




POOL 



^4 



WO 99/38984 




PCT/JP99/00406 





THIS PAGE BLANK (uspto) 



WO 99/38984 PCT/JP99/00406 



Fi g.16 



100 




THIS PkBE BLANK (uspm } 



WO 99/38984 




PCT/JP99/00406 




7 /k 



THIS RAGE BLANK (ospto, 



THIS PASE BLANK (uspto) 



WO 99/38984 PCT/JP99/00406 




THIS FAOE BLANK (uspto) 



WO 99/38984 PCT/JP99/00406 





THIS PAGE BLANK (uspto) 



WO 99/38984 




PCT/JP99/00406 




THIS PAOE BLANK (uspto) 



WO 99/38984 




PCT/JP99/00406 



Fig. 22 




A RHHGP [G] 
A RHHGP- 1 
O GLP- 1(7-37) 

• GLP-1(7-36)NH2 



P H 




THIS PAGE BLANK (uspfo) 



WO 99/38984 



PCT/JP99/00406 



3.50 
3.00 
2.50 
§ 2.00 

CD 

Q 

° 1.50 
1.00 
0.50 
0.00 



Fig. 23 

A 

Tween80 



Tw80 
0.0% 



Tw80 
0.1% 



RHHGP[G] 


RHHGP-l 


























M 












— 1 — 1 



Tw80 
0.0% 



Tw80 
0.1% 



■ Ohr 

0 lhr 

El4hr 

□ over 
night 



o 

CO 

to 
Q 
O 



3.50 
3.00 
2.50 
2.00 
1.50 
1.00 
0.50 
0.00 



Tw80 
0.0% 



B 

Tween 80 



GLP-1(7-36)NH 2 























■ 










Tw80 
0.03% 



23, 



Tw80 
0.1% 

'24 



Tw80 
0.3% 



■ Ohr 

B 0.5hr 

B lhr 
H d3hr 



Tw80 
1.0% 



THIS PAGE BLANK (us™» 



WO 99/38984 PCT/JP99/00406 



Fig. 24 
A 



N a C 




GLP-1(7-36)NH 2 



■ Ohr 

□ 0.5hr 

□ lhr 

□ 3hr 



NaCl OmM 



NaCl 20mM NaCl lOOmM NaCl 450mM 



3.50 
3.00 
2.50 



§ 2.00 

CO 

Q 

° 1.50 



1.00 
0.50 
0.00 



ax: 



B 

tag 



25V 



3TC 



2L 



GLP-1(7-36)NH 2 


















































m 





■ Ohr 

□ 0.5hr 

□ lhr 

□ 3hr 



'24 



THIS PAGE BUNK mno> 



WO 99/38984 



PCT/JP99/00406 



SEQUENCE LISTING 
<110> Suntory Limited 

<120> Process for production of peptide using supplementary 

peptide 

<130> F962 

<150> JP 10-032272 

<151> 1998-01-30 

<160> 24 

<210> 1 

<211> 4 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence adjacent to a site cleaved by ente 
rokinase 
<400> 1 
Asp Asp Asp Lys 
1 

<210> 2 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence adjacent to a site cleaved by bloo 
d coagulation Factor Xa 
<400> 2 



1 / 1 4 
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He Glu Gly Arg 
1 

<210> 3 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a site cleaved by renin 
<400> 3 
Pro Phe His Leu Leu Val Tyr 
1 5 
<210> 4 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 
<223> 
<400> 4 
Val Asp Asp Asp Asp Lys 
1 5 
<210> 5 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of supplementry peptide 
<400> 5 
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Gly Cys His His His His 



1 



5 



<210> 6 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a chemically cleaved si 
te 

<400> 6 

Pro Gly Gly Arg Pro Ser Arg His Lys Arg 

1 5 10 

<210> 7 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of supplementry peptide 
<400> 7 

His Arg His Lys Arg Ser His His His His 
1 5 io 

<210> 8 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a site cleaved by Kex2 
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protease 
<400> 5 
Ser Asp His Lys Arg 
1 5 
<210> 9 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of containing a position cleaved b 
y OmpT 

<400> 9 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His 

1-5 10 15 

Arg Trp Gly Arg Ser Gly Ser 
20 

<210> 10 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a position cleaved by 0 
mpT 

<400> 10 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His 
1 5 io 15 
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Gly Ser Gly Ser 
20 

<210> 11 
<211> 69 
<212> DNA 

< 2 1 3> Artificial Sequence 
<220> 

<223> Nucleotide sequence coding for an amino acid sequence 
containing a site cleaved by OmpT 
<400> 11 

cag atg cat ggt tat gac gcg gag etc egg ctg tat cgc cgt cat cac 48 
Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His 

1 5 10 15 

egg tgg ggt cgt tec gga tec 69 
Arg Trp Gly Arg Ser Gly Ser 
20 

<210> 12 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a site cleaved by OmpT 
<400> 12 

Gin Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His 

15 10 15 

Arg Trp Gly Arg Ser Gly Ser 
20 
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<210> 13 
<211> 47 
<212> DNA 

<2 13 > Artificial Sequence 
<220> 

<223> Nucleotide sequence coding for an amino acid sequence 
containing a site cleaved by OmpT 
<400> 13 

tggttatgac gcggagctcc gcctgtatcg ccgtcatcac ggttccg 47 
<210> 14 
<211> 55 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Nucleotide sequence coding for an amino acid sequence 
containing a site cleaved by OmpT 
<400> 14 

gatccggaac cgtgatgacg gcgatacagg cggagctccg cgtcataacc atgca 55 
<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 15 

gactcagatc ttcctgaggc cgat 24 
<210> 16 
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<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 16 

aaaggtacct tccgcatgcc gcggatgtcg agaagg 36 
<210> 17 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 17 

aggccaggaa ccgtaaaaag 20 
<210> 18 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 18 

aaaatgcatc gcatcgtaac cgtgcatct 29 
<210> 19 
<211> 627 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Nucleotide sequence coding for a fusion protein compri 
sing GLP-1, supplementary peptide and 0 -galactosidase prote 
ctive peptide 
<400> 19 

cccaggcttt acactttatg cttccggctc gtatgttgtg tggaattgtg agcggataac 60 
aatttcacac aggaaacagc t atg acc atg att acg gat tea ctg gec gtc 111 

Met Thr Met He Thr Asp Ser Leu Ala Val 
1 5 10 

gtt tta caa cgt aaa gac tgg gat aac cct ggc gtt acc caa ctt aat 159 
Val Leu Gin Arg Lys Asp Trp Asp Asn Pro Gly Val Thr Gin Leu Asn 

15 20 25 

cgc ctt gca gca cat ccc cct ttc gec age tgg cgt aat age gac gac 207 
Arg Leu Ala Ala His Pro Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp 

30 35 40 

gee cgc acc gat cgc cct tec caa cag ttg cgc age ctg aat ggc gaa 255 
Ala Arg Thr Asp Arg Pro Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu 

45 50 55 

tgg cgc ttt gee tgg ttt ccg gca cca gaa gcg gtg ccg gca age ttg 303 
Trp Arg Phe Ala Trp Phe Pro Ala Pro Glu Ala Val Pro Ala Ser Leu 

60 65 70 

ctg gag tea gat ctt cct gag gec gat act gtc gtc gtc ccc tea aac 351 
Leu Glu Ser Asp Leu Pro Glu Ala Asp Thr Val Val Val Pro Ser Asn 
75 80 85 90 

tgg cag atg cac ggt tac gat gcg atg cat ggt tat gac gcg gag etc 399 
Trp Gin Met His Gly Tyr Asp Ala Met His Gly Tyr Asp Ala Glu Leu 
95 100 105 
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cgc ctg tat cgc cgt cat cac ggt tec gga tec cct tct cga cat ccg 447 
Arg Leu Tyr Arg Arg His His Gly Ser Gly Ser Pro Ser Arg His Pro 

110 115 120 

egg cat gcg gaa ggt acc ttt acc age gat gtg age teg tat ctg gaa 495 
Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu 

125 130 135 

ggt cag gcg gca aaa gaa ttc ate gcg tgg ctg gtg aaa ggc cgt ggt 543 
Gly Gin Ala Ala Lys Glu Phe lie Ala Trp Leu Val Lys Gly Arg Gly 

140 145 150 

taagtcgaca gcccgcctaa tgageggget tttttttctc ggaattaatt ctcatgtttg 603 
acagcttatc atcgataagc ttta 627 
<210> 20 
<211> 154 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a fusion protein comprising GLP 
-1, supplementary peptide and 0 -galactosidase protective pe 
ptide 
<400> 20 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys Asp 

15 io 15 

Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 
35 40 45 
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Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu Glu Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His 

100 105 no 

His Gly Ser Gly Ser Pro Ser Arg His Pro Arg His Ala Glu Gly Thr 

115 120 125 

Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys Glu 

130 135 140 

Phe He Ala Trp Leu Val Lys Gly Arg Gly 
145 150 
<210> 21 
<211> 187 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a fusion protein comprising GLP 
-1, supplementary peptide and £ -galactosidase protective pe 
ptide 
<400> 21 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys Asp 

1 5 10 15 

Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 
20 25 30 
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Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 eo 

Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu Glu Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Pro He Tyr Thr Asn Val Thr Tyr Pro He Thr Val Asn Pro 

100 105 no 

Pro Phe Val Pro Thr Glu Pro His His His His His Gly Gly Arg Gin 

115 120 125 

Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Arg 

130 135 140 

Trp Gly Arg Ser Gly Ser Pro Ser Arg His Lys Arg His Ala Glu Gly 
145 150 155 160 

Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys 

165 170 175 

Glu Phe lie Ala Trp Leu Val Lys Gly Arg Gly 
180 185 

<210> 22 
<211> 184 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a fusion protein comprising GLP 
-1, supplementary peptide and 0 -galactosidase protective pe 
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ptide 
<400> 22 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys Asp 

15 10 15 

Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu Glu Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Pro He Tyr Thr Asn Val Thr Tyr Pro He Thr Val Asn Pro 

100 105 HO 

Pro Phe Val Pro Thr Glu Pro His His His His His Gly Gly Arg Gin 

115 120 125 

Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Gly 

130 135 140 

Ser Gly Ser Pro Ser Arg His Lys Arg His Ala Glu Gly Thr Phe Thr 
145 150 155 160 

Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys Glu Phe He 

165 170 175 

Ala Trp Leu Val Lys Gly Arg Gly 



180 



<210> 23 
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<211> 184 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of a fusion protein comprising GLP 
-1, supplementary peptide and 0 -galactosidase protective pe 
ptide 
<400> 23 

Met Thr Met He Thr Asp Ser Leu Ala Val Val Leu Gin Arg Lys Asp 

1 5 10 15 

Trp Asp Asn Pro Gly Val Thr Gin Leu Asn Arg Leu Ala Ala His Pro 

20 25 30 

Pro Phe Ala Ser Trp Arg Asn Ser Asp Asp Ala Arg Thr Asp Arg Pro 

35 40 45 

Ser Gin Gin Leu Arg Ser Leu Asn Gly Glu Trp Arg Phe Ala Trp Phe 

50 55 60 

Pro Ala Pro Glu Ala Val Pro Ala Ser Leu Leu Glu Ser Asp Leu Pro 
65 70 75 80 

Glu Ala Asp Thr Val Val Val Pro Ser Asn Trp Gin Met His Gly Tyr 

85 90 95 

Asp Ala Pro He Tyr Thr Asn Val Thr Tyr Pro He Thr Val Asn Pro 

100 105 110 

Pro Phe Val Pro Thr Glu Pro His His His His His Gly Gly Arg Gin 

115 120 125 

Met His Gly Tyr Asp Ala Glu Leu Arg Leu Tyr Arg Arg His His Gly 
130 135 140 
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Ser Gly Ser Pro Ser Arg His Pro Arg His Ala Glu Gly Thr Phe Thr 
145 150 155 160 

Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys Glu Phe lie 

165 170 175 

Ala Trp Leu Val Lys Gly Arg Gly 
180 

<210> 24 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence containing a site cleaved by Kex2 
Protease 
<400> 24 
Ser Cys His Lys Arg 
1 5 
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